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Abstract of JP2001 332278 

PROBLEM TO BE SOLVED: To solve the 
problem in the conventional cell devices that 
an electrolyte for the so-called PEM type fuel 
cell, having a membrane of a polymer solid 
electrolyte requires a water because of 
transmitting protons, when the temperature of 
the fuel cell increases, the water in the 
electrolyte is liberated, an electrolyte 
resistance is increased, and an operation is to 
be suspended, and the fuel cell device in 
which these problems are solved and which is 
operated efficiently has a simple structure, and 
to provide an operating method (a controlling 
method) therewith. SOLUTION: To check the 
operation of the fuel cell main body, to control, 
under an on and off condition, a water supply 
to an air electrode supplied depending on a 
checked operation, as well as to regulate, 
under an on condition, wind to the air electrode 
through increasing or decreasing the volume 
of the wind. For example, when the exhaustion 
gas temperature of the fuel cell main body is 
low, the water supply through the water supply 
means is suspended, while the exhaustion gas 
temperature is high, a liquid supply is provided 
through the water supply means. When the 
exhaustion gas temperature is low, the volume 
of the wind is decreased through the wind 
volume regulating device, while when the 
exhaustion gas temperature is high, the 
volume of the wind is increased through the 
wind volume regulating device. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] The body of a fuel cell equipped with the fuel electrode and air pole 
which were arranged so that an electrolyte and this electrolyte might be pinched, A 
liquid supply means to supply a liquid to said air pole front face, and the blast 
weight adjustment which adjusts the blast weight which ventilates said air pole 
front face, While supplying the liquid by said liquid supply means by on-off control 
according to an operation situation detection means to detect the operation 
situation of said body of a fuel cell, and the detected operation situation Fuel cell 
equipment characterized by having the control unit which adjusts airflow by said 
blast weight adjustment by the change in airflow by the ON state. 
[Claim 2] The operation situation which said air pole is equipped with the inlet port 
and outlet of ventilation, and said operation situation detection means detects is 
fuel cell equipment according to claim 1 characterized by being the exhaust-gas 
temperature of said outlet. 

[Claim 3] Said control unit is fuel cell equipment according to claim 2 characterized 
by what the liquid by said liquid supply means is supplied for when an exhaust-gas 
temperature is high while suspending supply of the liquid by said liquid supply 
means, when an exhaust-gas temperature is low. 

[Claim 4] Said control unit is fuel cell equipment according to claim 2 or 3 

characterized by what blast weight by said blast weight adjustment is enlarged for 

when an exhaust-gas temperature is high while making small blast weight by said 

blast weight adjustment, when an exhaust-gas temperature is low. 

[Claim 5] Said operation situation detection means is fuel cell equipment according 

to claim 1 which detects the operating temperature of said body of a fuel cell, and 

is characterized by what said control unit is controlled for so that said operating 

temperature becomes within the limits of predetermined. 

[Claim 6] It is fuel cell equipment according to claim 5 characterized by what 

supply of the liquid by said liquid supply means is suspended for when the 

operating temperature of said body of a fuel cell is low. 

[Claim 7] While supplying said liquid supply means **** liquid regardless of an 
operating temperature in the case of starting of said body of a fuel cell, after 
termination of starting is fuel cell equipment according to claim 5 or 6 
characterized by what the liquid by said liquid supply means is supplied for 
corresponding to an operating temperature. 
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[Claim 8] The body of a fuel cell equipped with the fuel electrode and air pole 
which were arranged so that an electrolyte and this electrolyte might be pinched, A 
liquid supply means to supply a liquid to said air pole front face, and the blast 
weight adjustment which adjusts the blast weight which ventilates said air pole 
front face, An operating-temperature detection means to detect the operating 
temperature of said body of a fuel cell, and the liquid supply control unit which 
controls said liquid supply means to supply a liquid when an operating temperature 
is beyond a predetermined value, and to suspend supply of a liquid; to the case of 
under said predetermined value, Fuel cell equipment characterized by having the 
blast weight control unit which controls accommodation of the airflow by said blast 
weight adjustment corresponding to an operating temperature. 
[Claim 9] Said liquid feeder is fuel cell equipment according to claim 8 
characterized by supplying a liquid intermittently when an operating temperature is 
below a predetermined value. 

[Claim 10] For said liquid supply control unit, after termination of starting is fuel 
cell equipment according to claim 8 characterized by what the liquid by said liquid 
supply means is supplied for corresponding to an operating temperature while 
supplying the liquid by said liquid supply means regardless of an operating 
temperature in the case of starting of said body of a fuel cell. 
[Claim 1 1] While supplying a liquid to said air pole front face to the body of a fuel 
cell equipped with the fuel electrode and air pole which were arranged so that an 
electrolyte and this electrolyte might be pinched While being the approach of 
controlling the fuel cell equipment of a configuration of ventilating said air pole 
front face in air, detecting the operation situation of said body of a fuel cell and 
supplying said liquid by on-off control according to the detected operation 
situation The control approach of the fuel cell equipment characterized by 
adjusting airflow by the change in airflow by the ON state. 

[Claim 1 2] The control approach according to claim 1 1 characterized by what said 
operation situation is detected for based on the exhaust-gas temperature of said 
air pole outlet. 

[Claim 13] The control approach according to claim 12 characterized by what said 
liquid is supplied for when an exhaust-gas temperature is high while suspending 
supply of said liquid, when an exhaust-gas temperature is low. 

[Claim 14] The control approach according to claim 12 or 13 characterized by what 
blast weight is enlarged for when an exhaust-gas temperature is high while making 
blast weight small, when an exhaust-gas temperature is low. 

[Claim 15] The control approach according to claim 11 characterized by what said 
operation situation is detected for based on the operating temperature of said 
body of a fuel cell. 

[Claim 16] It is the control approach according to claim 15 characterized by what 
supply of a liquid is suspended for when the operating temperature of said body of 
a fuel cell is low. 

[Claim 17] After termination of starting is the control approach according to claim 
15 or 16 characterized by what said liquid is supplied for corresponding to an 
operating temperature while supplying said liquid regardless of an operating 
temperature in the case of starting of said body of a fuel cell. 
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[Claim 18] While supplying a liquid to said air pole front face to the body of a fuel 
cell equipped with the fuel electrode and air pole which were arranged so that an 
electrolyte and this electrolyte might be pinched It is the approach of controlling 
the fuel cell equipment of a configuration of ventilating said air pole front face in 
air. The control approach of the fuel cell equipment characterized by what the 
operating temperature of said body of a fuel cell is detected, a liquid is supplied 
when said detected operating temperature is beyond a predetermined value, supply 
of a liquid is suspended to the case of under said predetermined value, and blast 
weight is adjusted for corresponding to said detected operating temperature. 
[Claim 19] The control approach according to claim 18 characterized by supplying 
a liquid intermittently when said detected operating temperature is below a 
predetermined value. 

[Claim 20] It is the control approach according to claim 18 characterized by what 
after termination of starting supplies a liquid for corresponding to said detected 
operating temperature while supplying said liquid regardless of said detected 
operating temperature in the case of starting of said body of a fuel cell. 
[Claim 21] Said liquid is fuel cell equipment according to claim 1 to 10 
characterized by what is been water. 

[Claim 22] Said liquid is the control approach according to claim 11 to 20 
characterized by what is been water. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to moisture maintenance of the 
electrolyte layer pinched between an oxygen pole and a fuel electrode in detail 
about fuel cell equipment. It is suitable for the so-called PEM type which has 
especially the solid polymer electrolyte film of fuel cell equipment. 
[0002] 

[Description of the Prior Art] The cell proper of fuel cell equipment is a fuel 
electrode (it is also called a hydrogen pole when using hydrogen as a fuel 
electrode), and an air pole (since oxygen is reactant gas, it is also called an oxygen 
pole.). Moreover, while also calling it an oxidation pole, it is the configuration that 
the electrolyte was pinched. 

[0003] Since a proton is made to conduct, if the temperature of a fuel cell 
becomes [ the place which needs to contain moisture ] an elevated temperature, 
the moisture in an electrolyte is emitted, and electrolytic resistance will become 
large and it will become impossible by the way, to operate the above-mentioned 
electrolyte. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention offers the fuel cell 
equipment which can be efficiently operated with a simple configuration, and its 
operating method (the control approach). 
[0005] 

[Means for Solving the Problem] This invention is made in view of the above- 
mentioned technical problem, and that configuration is as follows. Namely, the body 
of a fuel cell equipped with the fuel electrode and air pole which were arranged so 
that an electrolyte and this electrolyte might be pinched, A liquid supply means to 
supply a liquid to said air pole front face, and the blast weight adjustment which 
adjusts the blast weight which ventilates said air pole front face, While supplying 
the liquid by said liquid supply means by on-off control according to an operation 
situation detection means to detect the operation situation of said body of a fuel 
cell, and the detected operation situation Fuel cell equipment characterized by 
having the control unit which adjusts airflow by said blast weight adjustment by the 
change in airflow by the ON state. 

[0006] Thus, according to the constituted fuel cell equipment, since the amount of 
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supply of process air serves as adjustable, cooling using the latent heat of the 
water supplied to the air pole is performed fully and efficiently by changing the 
amount of supply of process air and making this into the optimal amount. By this, 
******, as a result the body of a fuel cell will be cooled efficiently. In addition, it 
considers as a means to use the latent heat of water efficiently, and, as for the 
particle size of water, it is desirable to be referred to as 50 micrometers - 500 
micrometers. As for the thickness of the electrolyte membrane of the body of a 
fuel cell, it is desirable that it is 200 micrometers or less. That is, the temperature 
of the body of a fuel cell is operated at an elevated temperature, and the amount 
of supply (blast weight, the air content supplied to per unit time amount, air 
content which passes an air chamber A (refer to drawing 3 ) to per unit time 
amount) of air is enlarged in the bottom to which the water of an amount is 
supplied enough to lower the temperature of this. By the type of immobilization of 
the amount of air supply, in order to use the sensible heat of water, there was fault 
of the need [ of supplying a lot of water ] top versatility, but even if it makes 
[ many ] the amount of air supply, fault is hardly produced, the load applied to air 
supply equipments (fan etc.) even if it makes [ many ] the amount of air supply — 
amount of water — it is because it is so small that it can ignore compared with the 
load which is applied in increase. The body of a fuel cell is operated at low 
temperature, and airflow is dropped to raise the temperature of this so that the 
amount of air supply may not become superfluous. Thereby, while being able to 
raise the temperature of the body of a fuel cell certainly, power consumed with air 
supply equipment is made small as much as possible, it has it, and reduction of 
power loss is aimed at. Moreover, since internal temperature goes up and a 
temperature gradient with the open air becomes large also about the condenser for 
water recycle, the capacity can be made small. Furthermore, according to this 
invention, according to operation situations, such as an operating temperature of 
the body of a fuel cell, on-off control of the supply of the water which is a liquid is 
carried out. the overage of water can be prevented by preparing off time amount in 
supply of water — both the power consumption of a liquid feeder can be reduced 
as much as possible. Since it is controlled by turning on and off, even if it injects a 
lot of water at the time of ON, the average coefficient of water absorption per unit 
time amount is uniformly controllable by adjusting the time amount of OFF. Water 
can be supplied uniformly and certainly to the whole surface of an air pole by 
making a lot of water inject at the time of ON. Thus, it becomes possible by 
controlling the blast weight of air, and/or the amount of supply of a liquid to store 
the operation situation (operating temperature) of the body of a fuel cell within the 
limits of predetermined. Instead water can be alike, or it can use together with 
water, and liquids, such as alcohol, can be used. 

[0007] According to this invention, since the amount of supply of air and the 
amount of supply of water have been independent, compared with the supply 
system which they have not been independent of, the required amount of supply is 
[ each of air and water ] controllable [ independently ] by required timing. There is 
no futility and the output of a high fuel cell is efficiently obtained by that. 
Moreover, since the amount of the air and water to collect can also be made into 
the minimum, a condenser can also be made small and also becomes saving of the 
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power consumption by the accessory vessel. Moreover, the time amount 
concerning starting can also be shortened. 

[0008] Drawing 1 shows the relation on the theory of the load (current density) of 
the body of a fuel cell and temperature (air exhaust-gas temperature) in each 
SUTOIKI ratio. The air content supplied here at an air pole on the basis of the 
process air content which contains the amount of oxygen on the theory consumed 
at a fuel cell reaction with a SUTOIKI ratio is specified. Therefore, when a SUTOIKI 
ratio is 1, it is the case where the minimum required air content is sent 
theoretically, and if a SUTOIKI ratio is set to 2, the amount of air supply will 
become the twice at the time of the SUTOIKI ratio 1. It turns out that the body of 
a fuel cell can be operated at high temperature although such same load that there 
are so few amounts of air supply that a SUTOIKI ratio is small than drawin g 1 is 
obtained. Effectiveness becomes higher as the operating temperature of the body 
of a fuel cell has this high. Moreover, since the temperature of discharge air also 
goes up by the elevated-temperature operation, capacity of a condenser can also 
be made small. Therefore, it is desirable to operate the body of a fuel cell at the 
highest temperature that can provide the load demanded. Since the temperature of 
a load and the body of a fuel cell is uniquely decided on by the SUTOIKI ratio, what 
is necessary will be to detect one side of a load and temperature and just to 
decide the SUTOIKI ratio of air supply, i.e., the amount, (amount strictly supplied to 
an air chamber inlet port). 

[0009] However, in the present fuel cell, the operating temperature and SUTOIKI 
ratio (the amount of air supply) of the body of a fuel cell have various kinds of 
limits. For example, in order to prevent printing of the body of a fuel cell certainly, 
it is necessary to make the operating temperature into 100-80 degrees C or less. 
Moreover, according to examination of this invention persons, operation on the 
conditions above the broken line L shown in drawing 1 was impossible. This is 
presumed to be what is depended on the reason of air not reaching an air pole 
enough for resistance of an air supply way or a gaseous diffusion layer, the 
capacity of a catalyst, etc., when there are few amounts of air supply (when airflow 
is small). Therefore, in drawing 1 , it is 80 degrees C or less, and the body of a fuel 
cell can be operated in the field below a broken line L (predetermined within the 
limits). And if the effectiveness is taken into consideration, it is desirable to 
operate this on the maximum-temperature edge of the field concerned which can 
be operated. 

[0010] With the fuel cell equipment for vehicles with an intense load effect, the 
amount of air supply is changed according to the load demanded. It is desirable to 
adjust the amount of air supply so that it may become the maximum temperature 
which detects the temperature of the body of a fuel cell to coincidence then, and 
can realize the demanded load, i.e., the minimum SUTOIKI ratio, (the amount of air 
supply). What is necessary is to supervise only the temperature of the body of a 
fuel cell substantially, and to adjust the amount of air supply in the fuel cell 
equipment used in the environment where a load is hardly changed, on the other 
hand, so that this may serve as desired temperature only when the temperature is 
changed. That is, when the temperature of the body of a fuel cell becomes lower 
than a desired temperature requirement, the cooling effect which was made to 
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reduce the amount of air supply and used the latent heat of water is lowered, and 
when the temperature of the body of an another side fuel cell becomes higher than 
a desired temperature requirement, the cooling effect which increased the amount 
of air supply and used the latent heat of water is raised. Various limits are imposed 
on the service condition of fuel cell equipment with an external environment or the 
engine performance of auxiliary machinery. It may be restricted to the field square 
[ of the body of a fuel cell / in the condition field in drawing 1 which can be 
operated ] and shown depending on the case. In this field, the operating 
temperature of the body of a fuel cell does not exceed Rhine of the SUTOIKI ratio 
1 (in order to always work the body of a fuel cell, the air content corresponding to 
the SUTOIKI ratio 1 shall always be supplied at least). Therefore, it is not 
necessary to supervise the temperature of the body of a fuel cell. Therefore, only 
a load is supervised and the air of the minimum amount in which an output is 
possible is supplied in the load concerned. 

[001 1] the above — in the case of which, the water of always sufficient amount for 
an air pole shall be supplied That is, even if there are some which evaporate with 
the heat of the body of a fuel cell, liquid-like water shall always exist in an air pole 
and its perimeter (namely, inside of an air chamber) during operation of fuel cell 
equipment. Thus, since water always exists in an air pole, as a result of being able 
to use the latent heat of water efficiently, a cooling plate can be thinned out from 
the stack of the body of a fuel cell, or this can be omitted. It is desirable to equip 
the stack of the body of a fuel cell with the cooling system of a cooling plate or a 
cooling pipe, and others in consideration of the case where there is a possibility 
that evaporation of sufficient quantity of water may not be securable. The heat of 
a stack can be taken out outside with the heat carrier (usually water) which 
circulates to this cooling system, and it can use for heating in the car etc. (use as 
the so-called KOJIENE). 

[0012] In the above, process air is supplied to an air pole, without being 
compressed substantially. In addition, this invention is also applicable to the fuel 
cell equipment of a type equipped with the pressurized oxidation gas supply 
system. When an oxidation gas supply system is equipped with the compressor of 
oxidation gas, also when the inside of a system serves as a pressure higher than 
atmospheric pressure by duct resistance of gas piping, it is contained in the 
pressurized oxidation gas supply system concerned from the first. Although the 
temperature of the body of a fuel cell attaches a thermometer to the body of a 
fuel cell concerned and this can be measured of course, as shown in drawing 1 , it 
is also possible by measuring the temperature of exhaust air air to measure the 
temperature indirectly. In this case, it is desirable to measure the temperature of 
the air immediately after discharging from the body of a fuel cell. Based on such 
temperature, the operation situation of the body of a fuel cell is detected. A 
thermometer serves as an operation situation detection means. The loads of the 
body of a fuel cell are a current between the two poles of the body of a fuel cell, 
and the product of an electrical potential difference. As a parameter considered as 
reference when controlling the amount of supply of process air, the present load 
which the body of a fuel cell is outputting actually can be detected, and this can be 
used. In addition, the opening of the load required of the body of a fuel cell at a 
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degree, for example, a rate, torque, or an accelerator can be detected, and this can 

also be used as the parameter concerned. 

[0013] 

[Example] Next, the example of this invention is explained. Drawing 2 shows the 
outline configuration of the fuel cell equipment 1 of an example. Drawing 3 shows 
the basic unit of the body 10 of a fuel cell. As shown in drawing 2 , the outline 
configuration of this equipment 1 is carried out from the body 10 of a fuel cell, the 
hydrogen gas supply system 20 as fuel gas, the air supply system 30, and the 
water supply system 40. 

[0014] The unit unit of the body 10 of a fuel cell is the configuration which pinched 
the solid-state polyelectrolyte film 12 with the air pole 11 and the fuel electrode 

13. With actual equipment, two or more sheet laminating of this unit unit is carried 
out (fuel cell stack). The air manifolds 14 and 15 for inhaling and exhausting air, 
respectively are formed in the upper part of an air pole 1 1, and a lower part. The 
mounting hole for attaching a nozzle 41 is formed in the upper manifold 14. In order 
for the jet include angle of the water which blows off from a nozzle 41 to have a 
limit, and to make water into the shape of a fog and to spread this all over an air 
pole 11, predetermined spacing is needed between a nozzle and an air pole 11. 
Therefore, this manifold 14 becomes what has the comparatively high back. On the 
other hand, the lower air manifold 15 shall discharge the dropped water efficiently. 
In addition, a nozzle can also be prepared in the side face of a manifold 14. The 
water which blows off from this nozzle will spread the whole region in a manifold 

14, and, therefore, will spread all over an air pole 1 1. By preparing a nozzle in the 
side face of a manifold 14, a low manifold is employable. Therefore, the 
miniaturization of the body of a fuel cell can be attained. 

[0015] As for a nozzle, it is desirable to inject direct water towards an air pole 
front face. Thereby, the water of a desired amount can be supplied to an air pole 
front face regardless of the amount of air supply. That is, it becomes controllable 
independently about the amount of supply of air, and the amount of supply of water 
(independent supply type). According to this independent supply type, also in the 
condition of the big amounts of air supply (airflow), such as the time of starting, 
the water of the amount of requests can be certainly supplied to an air pole front 
face. Therefore, compaction of warm-up time can be aimed at. Waterdrop is 
emitted into airstream and the amount of air supply and the water amount of 
supply cannot be controlled independently by the type which puts this on airstream 
and is supplied to an air pole (unHndependent supply type). Modification of the 
amount of air supply and modification of the water amount of supply are not always 
required of coincidence, and those modification may be needed independently. For 
example, when only the amount of supply of air needs to be changed and even the 
amount of supply of water is changed, there is a possibility of the response of 
control of the body of a fuel cell becoming late, as a result causing the loss of 
power of fuel cell equipment. On the other hand, since the water and/or air of a 
complement can be supplied to required timing, the body of a fuel cell is efficiently 
controllable by the independent supply type which this invention adopts. Moreover, 
supply of useless air and useless water is avoided by controlling supply of water 
and air independently. It also sets at this point and is ** with efficient operation of 



http://www4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_ejje 



2007/10/25 



JP.2001-332278.A [DETAILED DESCRIPTION] 6/11 *} 

■ 

the body of a fuel cell. Furthermore, capacity of a condenser can also be made 
small by avoiding supply of useless water or useless air. 

[0016] As shown in drawin g 3 , the unit unit of the above-mentioned air pole 1 1- 
solid-state polyelectrolyte film 12-fuel electrode 13 has the shape of thin film, and 
is pinched with the connector plates 16 and 17 made from carbon of a pair. The 
slot 18 for circulating air is formed in the field of the connector plate 16 which 
counters an air pole 1 1 two or more articles. Each slot 18 is formed in the vertical 
direction, and is opening manifolds 14 and 15 for free passage. Consequently, the 
water of the shape of a fog supplied from a nozzle 41 reaches to the lower part of 
an air pole 1 1 along the slot 18 concerned. An air chamber A is constituted by the 
peripheral surface of this slot 18, and the expressional side of an air pole 11. 
Illustration top opening of an air chamber A is the inlet port (upstream opening) of 
ventilation, and opening of the illustration bottom is the outlet (downstream 
opening) of ventilation. It is desirable to form a thermometer so that the exhaust- 
gas temperature of this outlet may be detected. Although it is the configuration 
which liquids, such as water, are made to blow off directly to upstream opening, 
and supplies them in the example, liquids, such as water, can also be supplied from 
downstream opening. Furthermore, the through tube of an illustration longitudinal 
direction can be formed in a connector plate, and liquids, such as water, can also 
be supplied to an air chamber A from here. Thus, the supplied water evaporates 
chiefly in the field (the peripheral surface of a slot 18, and the expressional side of 
an air pole 1 1 : these tend [ comparatively ] to become an elevated temperature) 
which constitutes an air chamber A. Similarly, the slot 19 for circulating hydrogen 
gas is formed in the field of the connector plate 17 which counters a fuel electrode 
13. In the example, two or more articles of this slot 19 were formed horizontally. A 
combustion chamber B is formed in respect of expression of the peripheral surface 
of this slot 19, and the connector plate 17. Water can also be supplied to this 
combustion chamber B by the same approach as the air chamber A as stated 
above. 

[0017] Since water is supplied to an air pole 1 1, this is formed with an ingredient 
with a water resisting property. Moreover, since the effective area of an air pole 1 1 
will decrease if the film of water is made there, high water repellence is also 
required of the ingredient of an air pole 1 1. The carbon cross was applied as this 
ingredient, (C+PTFE) was applied as a base material, and the crowded gaseous 
diffusion layer was used. The thin film of general-purpose Nafion (trade name: Du 
Pont) was used for the solid-state polyelectrolyte film 12. In addition, if the 
reverse osmosis of the generation water from an air pole side is possible for 
membranous thickness, it will be good, for example, will be set to 20-200 
micrometers. The fuel electrode 13 is formed with the same structure as an air 
pole 11. Structure may be changed by the fuel electrode 13 and the air pole 11. 
[0018] Homogeneity distributes, respectively and the well-known platinum system 
catalyst used in order to promote the reaction of oxygen and hydrogen as it is also 
at a certain amount of thickness is formed in the field of the direction which 
contacts an electrolyte membrane 12 in an air pole 1 1 and a fuel electrode 13 as a 
catalyst bed in an air pole 1 1 and a fuel electrode 13. 

[0019] As a hydrogen feeder 21 of the hydrogen gas supply system 20, the 
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hydrogen bomb which consists of a hydrogen storing metal alloy was used in this 
example, in addition, the reforming reaction of the reforming raw materials, such as 
a hydrogen bomb of liquid hydrogen, and water / methanol mixed liquor, is carried 
out with a reforming vessel — making — hydrogen — rich reformed gas is made to 
generate, this reformed gas is stored in the tank, and this can also be made into 
the source of hydrogen. Hydrogen piping can be made into the source of hydrogen 
when using fuel cell equipment 1, fixing indoors. The hydrogen feeder 21 and the 
fuel electrode 13 are connected by the hydrogen gas supply way 22 through the 
hydrogen supply pressure regulating valve 23. A pressure regulating valve 23 
adjusts the flow rate of the hydrogen gas supplied to a fuel electrode 13, and can 
use the thing of a general-purpose configuration. 

[0020] The exhaust gas from a fuel electrode 13 is discharged to the open air. In 
addition, this exhaust gas can be supplied to an air manifold, and it can also mix 
with air here. 

[0021] Air is supplied to an air pole 1 1 by the fan 38 from the inside of 
atmospheric air. The sign 31 of drawing is the supply way of air, and is connected 
with the manifold 14 of an air pole 11. The air conduit 32 for circulating through or 
exhausting the air which passed the air pole 1 1 is connected with the lower 
manifold 15, and exhaust gas is sent to the exhaust air way 36 through the 
condenser 33 which separates water. The amount exhausted by the opening of the 
air exhaust air pressure regulating valve 34 from the exhaust air way 36 is 
adjusted. Moreover, the exhaust air pressure regulating valve 34 can be omitted, 
and it can also consider as the configuration which discharges exhaust gas to 
atmospheric air as it is. In this air supply system 30, it does not have especially an 
air compressor but atmospheric pressure is substantially maintained over the 
whole system. A sign 39 is a thermometer for detecting the temperature of the 
discharged air. 

[0022] The water separated with the condenser 33 is sent to a tank 42. A sensor 
43 is attached at least for water to a tank 42. By the sensor 43, an alarm 44 will 
blink and at least this water will tell an operator about a water shortage, if the 
water level of a tank 42 becomes below a predetermined value. It is desirable to 
change the capacity of a condenser 33 and to adjust the amount of recovery of 
water with it. That is, if the rotational frequency of the fan of a condenser 33 is 
raised, more water is collected and another side water becomes superfluous when 
water is insufficient, the rotational frequency of the fan of a condenser 33 will be 
fallen or stopped, and the amount of recovery of water will be lessened. 
[0023] By the water supply system 40 of an example, the water supply way 45 is 
connected from the tank 42 to the nozzle 41 through the pump 46, the water 
pressure sensor 47, and the pressure regulating valve 48. The water with which it 
was adjusted by desired water pressure with the pressure regulating valve 48, and 
it had and amount of water was adjusted blows off from a nozzle 41, and becomes 
fog-like within an air manifold 14. And fog-like water is supplied by a self-weight, 
airstream, etc. of the momentum at the time of the blowdown (initial velocity), and 
fog all over [ of an air pole 11] being substantial. Supply of amount of water and 
water is not limited to the combination of a pressure regulating valve and a nozzle. 
[0024] Thus, the water supplied to the front face of an air pole 1 1 takes the latent 
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heat from a separator front face to surrounding air, an electrode surface, and a 
pan, and evaporates in them there. Thereby, evaporation of the moisture of an 
electrolyte membrane 12 is prevented. Moreover, since the water supplied to the 
air pole 1 1 takes the latent heat also from an air pole 1 1, it also has the operation 
which cools this. When water is especially supplied at the time of starting, it can 
prevent that the film and a catalyst receive a damage by combustion of hydrogen 
and air. 

[0025] The sign 50 in drawing is an ammeter and measures the current between an 
air pole 1 1 and a fuel electrode 13. The current density of drawing 1 is called for 
from the current measured by the ammeter 50. In this example, since resistance 
51 is fixed, two poles 1 1 and the load (= work) applied to the body 10 of a fuel cell 
by measuring the current between 13 are called for. When [ both ] using fuel cell 
equipment for vehicles, it is desirable to obtain the load (power in which the body 
of a fuel cell is carrying out the current output) which measured and had the 
current and electrical potential difference between two poles, and has been applied 
to the body of a fuel cell. In for vehicles, the power required of the body of a fuel 
cell can be predicted from the opening of a rate, torque, or an accelerator, and the 
value can also be used for it. 

[0026] Below, actuation of the fuel cell equipment 1 of an example is explained. 
Drawin g 4 is the block diagram having shown the element which involves when 
controlling actuation of fuel cell equipment 1. Drawing 5 is the Maine flow which 
shows control of fuel cell equipment 1. In drawing 4 , a control device 70 and 
memory 73 are contained by the control box (not shown in drawing 1 ) of fuel cell 
equipment 1. The parameter and look-up table when performing the control 
program and the various control which specify actuation of the control unit 70 
which consists of a computer in memory 73 are contained. 

[0027] First, actuation of the hydrogen gas supply system 20 performed at step 1 
of drawing 5 is explained. At the time of starting, the hydrogen exhaust valve 25 is 
held to close, and the hydrogen supply pressure regulating valve 23 is adjusted so 
that hydrogen gas may be supplied to a fuel electrode 13 by the predetermined 
concentration below the explosion limit. If fuel cell equipment 1 is operated where 
an exhaust valve 25 is closed, since the partial pressure of the hydrogen consumed 
with a fuel electrode 13 under the effect of N2 and 02 which are penetrated from 
an air pole, or generation water falls gradually, in connection with this, output 
voltage will also decline and the stable electrical potential difference will no longer 
be obtained. 

[0028] Then, the gas by which the valve 25 was released based on the regulation 
defined beforehand, and the hydrogen partial pressure fell is exhausted, and the 
controlled atmosphere of a fuel electrode 13 is refreshed. The regulation defined 
beforehand is saved in memory 73, and a control unit 70 makes a note of the 
regulation concerned, and closing motion of a valve 25 and adjustment of a 
pressure regulating valve 23 are read from 73, and are performed. 
[0029] In this example, the monitor of the output current is carried out with an 
ammeter 50, and if the output current declines exceeding a predetermined 
threshold, the predetermined time amount (for example, for 1 second) valve 25 will 
be released. Or where a valve 25 is made close, when fuel cell equipment 1 is 
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operated, the time interval to which output voltage begins to fall is measured 
beforehand, and closing motion control of the valve 25 is intermittently carried out 
so that a valve 25 may be substantially released a period the same or short a little 
with the time interval. 

[0030] Below, actuation of the air supply system 30 performed at step 3 of drawin g 
5 is explained, referring to drawing 6 . A thermometer 39 detects the temperature 
of the exhaust air air immediately after discharging from the body 10 of a fuel cell 
in step 31. Since there is a possibility that the body 10 of a fuel cell may be burned 
when the temperature is over 80 degrees C (step 32), a fan's 38 rotational 
frequency is increased, and it increases (step 33), it has airflow, and the 
temperature of the air pole 1 1 which is a source of heat release is lowered. At this 
time, though natural, the water of a complement shall be supplied to cooling the 
body 10 of a fuel cell exceeding 80 degrees C to an air pole 11. When the detected 
temperature is 80 degrees C or less, the load of the body 10 of a fuel cell is 
detected (step 34). Since the relation of drawing 1 is used for control in the case 
of this example, the current between an air pole 11 and a fuel electrode 13 is 
detected. A control unit 70 calculates current density from the current value 
detected with the ammeter 50. And a control device 70 tests by comparison the 
value of the current density, and the temperature detected at step 31 in the 
relation of drawing 1 saved in the table format in memory 73. 
[0031] For example, if the relation of the temperature and current density which 
were detected is the conditions of A of drawing 1 , airflow will be lowered and the 
operational status of the body 10 of a fuel cell will be made to shift to the 
conditions of B of drawing 1 . That is, the amount of supply of air is lowered even 
to the amount corresponding to the SUTOIKI ratio 2, and the cooling effect by the 
latent heat is reduced. By this, the body 10 of a fuel cell will be operated at the 
highest temperature, with an output (current density) maintained. In addition, in 
order to raise the temperature of the body 10 of a fuel cell efficiently, it is 
desirable to deal airflow with the SUTOIKI ratio 2 in the place where the body of a 
fuel cell made at the airflow original on the level as for which oxygen does not 
become insufficient smaller than the thing corresponding to the SUTOIKI ratio 2, 
sped up the programming rate at, and has approached the temperature (about 80 
degrees C) of Conditions B. In addition, the relation between the amount of air 
supply (SUTOIKI ratio) and airflow (a fan's 38 rotational frequency) is beforehand 
saved in memory 1, and a control unit 70 controls a fan's 38 rotational frequency 
so that the airflow corresponding to the amount of air supply to calculate is 
obtained. For example, a servo motor drive type is used for a fan 38. 
[0032] Supposing the current density of the body 10 of a fuel cell currently 
operated on Conditions B changes to 0.7, it is necessary to operate the body 10 of 
a fuel cell on Conditions C. In this case, airflow is raised to the airflow (place 
corresponding to the SUTOIKI ratio 5) of Conditions C, and the temperature of the 
body 10 of a fuel cell is lowered to the temperature (about 70 degrees C) of 
Conditions C. Thus, as for the operating temperature of the body 10 of a fuel cell, 
it is desirable to consider as the highest possible temperature in the field which 
can be operated. 

[0033] Below, actuation of the water supply system 40 performed at step 5 of 
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drawing 5 is explained. The water of a tank 42 is fed with a pump 46. And the 
pressure is adjusted by the injection pressure regulating valve 48, and it is sprayed 
from a nozzle 41. By this, water will be supplied to an air pole 1 1 in the state of a 
liquid (misty condition). Of course, a pressure regulating valve 48 is omitted, the 
electrical potential difference impressed to a pump 46 can be adjusted, the 
discharge pressure of a pump 46 itself can be controlled, and desired amount of 
water can also be obtained more. 

[0034] According to the temperature of the body of a fuel cell, the amount of 
supply of water is defined beforehand and is. That is, the water of the minimal dose 
required in order to maintain the body of a fuel cell to the temperature is supplied. 
It is for lessening power loss with a pump 46 as much as possible. In addition, 
supply of water can also be stopped if the body of a fuel cell becomes below 
predetermined temperature (for example, 30 degrees C). Moreover, supply of water 
can also be made intermittent when exceeding 30 degrees C below other 
predetermined temperature (for example, 50 degrees C). The relation between the 
temperature of the body 10 of a fuel cell and the amount of water which should be 
then supplied is saved in memory 73. In this example, the temperature of discharge 
air is first detected as shown in drawing 7 (step 51). And the amount of optimal 
water injection calculates based on the detected temperature (step 53). This 
operation is performed with reference to the relation saved in memory 73. 
[0035] Next, in step 53, the optimal water pressure force corresponding to the 
amount of optimal water injection is calculated. For example, since there is relation 
indicated to be the amount of water injection and the water pressure force to 
drawin g 8 , this relation makes a note in the form of an equation or a look-up table, 
and is saved beforehand 73. In this example, the pump 46 is operated by fixed 
power and the water pressure force of a nozzle 41 is adjusted by the opening of 
the pressure regulating valve 48 of a circuit 49. That is, if the opening of a 
pressure regulating valve 48 be large (small), the water pressure force of a nozzle 
41 will become small (greatly). 

[0036] Therefore, at step 54, the water pressure force applied to a nozzle 41 by 

the water pressure sensor 47 is detected, and a pressure regulating valve 48 is 

adjusted so that the water pressure force may serve as a desired value (the 

optimal water pressure force) by feedback control (step 55). 

[0037] In addition, the water supply system 40 may be worked with fixed water 

pressure to predetermined every time amount progress (for example, 5-10 

seconds). 

[0038] Below, the actuation at the time of starting of the fuel cell equipment 1 of 
an example is explained. A pump 46 will be set to ON, if a switch (not shown) 
serves as ON as shown in drawing 9 (step 91) (step 93). And regardless of the 
operation situation (operating temperature) of the body 1 of a fuel cell, a pressure 
regulating valve 48 is adjusted and water is injected from a nozzle 41 so that it 
may become the predetermined amount of water injection (step 95). In order to 
protect the body 10 of a fuel cell from an anomalous reaction, amount of water 
injected to an air pole 1 1 is taken as a peak. 

[0039] Then, the air supply system 30 is turned ON (step 97). At this time, a fan's 
38 airflow also cools the body 10 of a fuel cell as max, and aims at prevention of an 
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anomalous reaction. The hydrogen supply system 20 is turned ON succeedingly 
(step 99). If the output of a request between an air pole 11 and a fuel electrode 15 
is checked, power will be outputted outside. 

[0040] In the above, operation of the air supply system 30 may be before operation 
of the water supply system 40. Moreover, the air supply system 30 may be worked 
after operation of the hydrogen supply system 20. However, before working the 
hydrogen supply system 20, it is necessary to work the water supply system 40. 
When hydrogen is supplied after the electrolyte membrane 12 has dried since air 
exists in the body 1 of a fuel cell irrespective of the existence of operation of the 
air supply system 30, there is possibility that abnormal combustion will occur. That 
is, when this abnormality heat occurs, before supplying hydrogen so that the body 
1 of a fuel cell may not wear a damage, water is injected and the air pole 1 1 is wet 
beforehand. By carrying out like this, abnormality heat is changed to the 
evaporation heat of water, the humidity of an electrolyte membrane 12 is promoted 
further, and the damage of the body 1 of a fuel cell is prevented beforehand. 
[0041] Next, other examples are explained based on drawing 10 -12. In addition, 
the same reference number is given to the element and step which were explained 
in the example as stated above, and the explanation is omitted. With the fuel cell 
equipment 101 of this example, a damper 138 is formed in a fan's 38 downstream. 
The amount of air supply is changed by making the fan 38 drive at a fixed 
rotational frequency, and adjusting a damper 138. Moreover, in this example, a 
thermometer is preferably attached in the body 10 of a fuel cell at the connector 
plate by the side of an air pole, and the temperature of the body 10 of a fuel cell is 
measured directly. Furthermore, in this example, the opening of the accelerator for 
vehicles is detected and a control unit 70 calculates the load required of the body 
10 of a fuel cell from the detected opening at a degree ( drawing 1 2 , step 134). In 
addition, in this step 134, a control unit 70 shall change the obtained load into 
current density further so that the relation of drawing 1 can be used. 
[0042] Since the load required of the body of a fuel cell is directly read in the 
condition of an accelerator according to this example, the amount of air supply can 
be controlled more quickly. Other operation effectiveness of this example is the 
same as a front example. 

[0043] This invention is not limited to explanation of the gestalt of implementation 
of the above-mentioned invention, and an example at all. It does not deviate from 
the publication of a claim but deformation modes various in the range this 
contractor can hit on an idea of easily are also contained in this invention. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention] This invention relates to moisture maintenance of the 
electrolyte layer pinched between an oxygen pole and a fuel electrode in detail 
about fuel cell equipment. It is suitable for the so-called PEM type which has 
especially the solid polymer electrolyte film of fuel cell equipment. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art] The cell proper of fuel cell equipment is a fuel 
electrode (it is also called a hydrogen pole when using hydrogen as a fuel 
electrode), and an air pole (since oxygen is reactant gas, it is also called an oxygen 
pole.). Moreover, while also calling it an oxidation pole, it is the configuration that 
the electrolyte was pinched. 

[0003] Since a proton is made to conduct, if the temperature of a fuel cell 
becomes [ the place which needs to contain moisture ] an elevated temperature, 
the moisture in an electrolyte is emitted, and electrolytic resistance will become 
large and it will become impossible by the way, to operate the above-mentioned 
electrolyte. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] This invention offers the fuel cell 
equipment which can be efficiently operated with a simple configuration, and its 
operating method (the control approach). 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 

[Means for Solving the Problem] This invention is made in view of the above- 
mentioned technical problem, and that configuration is as follows. Namely, the body 
of a fuel cell equipped with the fuel electrode and air pole which were arranged so 
that an electrolyte and this electrolyte might be pinched, A liquid supply means to 
supply a liquid to said air pole front face, and the blast weight adjustment which 
adjusts the blast weight which ventilates said air pole front face, While supplying 
the liquid by said liquid supply means by on~off control according to an operation 
situation detection means to detect the operation situation of said body of a fuel 
cell, and the detected operation situation Fuel cell equipment characterized by 
having the control unit which adjusts airflow by said blast weight adjustment by the 
change in airflow by the ON state. 

[0006] Thus, according to the constituted fuel cell equipment, since the amount of 
supply of process air serves as adjustable, cooling using the latent heat of the 
water supplied to the air pole is performed fully and efficiently by changing the 
amount of supply of process air and making this into the optimal amount. By this, 
******, as a result the body of a fuel cell will be cooled efficiently. In addition, it 
considers as a means to use the latent heat of water efficiently, and, as for the 
particle size of water, it is desirable to be referred to as 50 micrometers - 500 
micrometers. As for the thickness of the electrolyte membrane of the body of a 
fuel cell, it is desirable that it is 200 micrometers or less. That is, the temperature 
of the body of a fuel cell is operated at an elevated temperature, and the amount 
of supply (blast weight, the air content supplied to per unit time amount, air 
content which passes an air chamber A (refer to drawing 3 ) to per unit time 
amount) of air is enlarged in the bottom to which the water of an amount is 
supplied enough to lower the temperature of this. By the type of immobilization of 
the amount of air supply, in order to use the sensible heat of water, there was fault 
of the need [ of supplying a lot of water ] top versatility, but even if it makes 
[ many ] the amount of air supply, fault is hardly produced, the load applied to air 
supply equipments (fan etc.) even if it makes [ many ] the amount of air supply — 
amount of water — it is because it is so small that it can ignore compared with the 
load which is applied in increase. The body of a fuel cell is operated at low 
temperature, and airflow is dropped to raise the temperature of this so that the 
amount of air supply may not become superfluous. Thereby, while being able to 
raise the temperature of the body of a fuel cell certainly, power consumed with air 
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supply equipment is made small as much as possible, it has it, and reduction of 
power loss is aimed at. Moreover, since internal temperature goes up and a 
temperature gradient with the open air becomes large also about the condenser for 
water recycle, the capacity can be made small. Furthermore, according to this 
invention, according to operation situations, such as an operating temperature of 
the body of a fuel cell, on-off control of the supply of the water which is a liquid is 
carried out. the overage of water can be prevented by preparing off time amount in 
supply of water — both the power consumption of a liquid feeder can be reduced 
as much as possible. Since it is controlled by turning on and off, even if it injects a 
lot of water at the time of ON, the average coefficient of water absorption per unit 
time amount is uniformly controllable by adjusting the time amount of OFF. Water 
can be supplied uniformly and certainly to the whole surface of an air pole by 
making a lot of water inject at the time of ON. Thus, it becomes possible by 
controlling the blast weight of air, and/or the amount of supply of a liquid to store 
the operation situation (operating temperature) of the body of a fuel cell within the 
limits of predetermined. Instead water can be alike, or it can use together with 
water, and liquids, such as alcohol, can be used. 

[0007] According to this invention, since the amount of supply of air and the 
amount of supply of water have been independent, compared with the supply 
system which they have not been independent of, the required amount of supply is 
[ each of air and water ] controllable [ independently ] by required timing. There is 
no futility and the output of a high fuel cell is efficiently obtained by that. 
Moreover, since the amount of the air and water to collect can also be made into 
the minimum, a condenser can also be made small and also becomes saving of the 
power consumption by the accessory vessel. Moreover, the time amount 
concerning starting can also be shortened. 

[0008] Drawin g 1 shows the relation on the theory of the load (current density) of 
the body of a fuel cell and temperature (air exhaust-gas temperature) in each 
SUTOIKI ratio. The air content supplied here at an air pole on the basis of the 
process air content which contains the amount of oxygen on the theory consumed 
at a fuel cell reaction with a SUTOIKI ratio is specified. Therefore, when a SUTOIKI 
ratio is 1, it is the case where the minimum required air content is sent 
theoretically, and if a SUTOIKI ratio is set to 2, the amount of air supply will 
become the twice at the time of the SUTOIKI ratio 1. It turns out that the body of 
a fuel cell can be operated at high temperature although such same load that there 
are so few amounts of air supply that a SUTOIKI ratio is small than drawing 1 is 
obtained. Effectiveness becomes higher as the operating temperature of the body 
of a fuel cell has this high. Moreover, since the temperature of discharge air also 
goes up by the elevated-temperature operation, capacity of a condenser can also 
be made small. Therefore, it is desirable to operate the body of a fuel cell at the 
highest temperature that can provide the load demanded. Since the temperature of 
a load and the body of a fuel cell is uniquely decided on by the SUTOIKI ratio, what 
is necessary will be to detect one side of a load and temperature and just to 
decide the SUTOIKI ratio of air supply, i.e., the amount, (amount strictly supplied to 
an air chamber inlet port). 

[0009] However, in the present fuel cell, the operating temperature and SUTOIKI 
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ratio (the amount of air supply) of the body of a fuel cell have various kinds of 
limits. For example, in order to prevent printing of the body of a fuel cell certainly, 
it is necessary to make the operating temperature into 100-80 degrees C or less. 
Moreover, according to examination of this invention persons, operation on the 
conditions above the broken line L shown in drawing 1 was impossible. This is 
presumed to be what is depended on the reason of air not reaching an air pole 
enough for resistance of an air supply way or a gaseous diffusion layer, the 
capacity of a catalyst, etc., when there are few amounts of air supply (when airflow 
is small). Therefore, in drawing 1 , it is 80 degrees C or less, and the body of a fuel 
cell can be operated in the field below a broken line L (predetermined within the 
limits). And if the effectiveness is taken into consideration, it is desirable to 
operate this on the maximum-temperature edge of the field concerned which can 
be operated. 

[0010] With the fuel cell equipment for vehicles with an intense load effect, the 
amount of air supply is changed according to the load demanded. It is desirable to 
adjust the amount of air supply so that it may become the maximum temperature 
which detects the temperature of the body of a fuel cell to coincidence then, and 
can realize the demanded load, i.e., the minimum SUTOIKI ratio, (the amount of air 
supply). What is necessary is to supervise only the temperature of the body of a 
fuel cell substantially, and to adjust the amount of air supply in the fuel cell 
equipment used in the environment where a load is hardly changed, on the other 
hand, so that this may serve as desired temperature only when the temperature is 
changed. That is, when the temperature of the body of a fuel cell becomes lower 
than a desired temperature requirement, the cooling effect which was made to 
reduce the amount of air supply and used the latent heat of water is lowered, and 
when the temperature of the body of an another side fuel cell becomes higher than 
a desired temperature requirement, the cooling effect which increased the amount 
of air supply and used the latent heat of water is raised. Various limits are imposed 
on the service condition of fuel cell equipment with an external environment or the 
engine performance of auxiliary machinery. It may be restricted to the field square 
[ of the body of a fuel cell / in the condition field in drawing 1 which can be 
operated ] and shown depending on the case. In this field, the operating 
temperature of the body of a fuel cell does not exceed Rhine of the SUTOIKI ratio 
1 (in order to always work the body of a fuel cell, the air content corresponding to 
the SUTOIKI ratio 1 shall always be supplied at least). Therefore, it is not 
necessary to supervise the temperature of the body of a fuel cell. Therefore, only 
a load is supervised and the air of the minimum amount in which an output is 
possible is supplied in the load concerned. 

[001 1] the above — in the case of which, the water of always sufficient amount for 
an air pole shall be supplied That is, even if there are some which evaporate with 
the heat of the body of a fuel cell, liquid-like water shall always exist in an air pole 
and its perimeter (namely, inside of an air chamber) during operation of fuel cell 
equipment. Thus, since water always exists in an air pole, as a result of being able 
to use the latent heat of water efficiently, a cooling plate can be thinned out from 
the stack of the body of a fuel cell, or this can be omitted. It is desirable to equip 
the stack of the body of a fuel cell with the cooling system of a cooling plate or a 
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cooling pipe, and others in consideration of the case where there is a possibility 
that evaporation of sufficient quantity of water may not be securable. The heat of 
a stack can be taken out outside with the heat carrier (usually water) which 
circulates to this cooling system, and it can use for heating in the car etc. (use as 
the so-called KOJIENE). 

[0012] In the above, process air is supplied to an air pole, without being 
compressed substantially. In addition, this invention is also applicable to the fuel 
cell equipment of a type equipped with the pressurized oxidation gas supply 
system. When an oxidation gas supply system is equipped with the compressor of 
oxidation gas, also when the inside of a system serves as a pressure higher than 
atmospheric pressure by duct resistance of gas piping, it is contained in the 
pressurized oxidation gas supply system concerned from the first. Although the 
temperature of the body of a fuel cell attaches a thermometer to the body of a 
fuel cell concerned and this can be measured of course, as shown in drawing 1 , it 
is also possible by measuring the temperature of exhaust air air to measure the 
temperature indirectly. In this case, it is desirable to measure the temperature of 
the air immediately after discharging from the body of a fuel cell. Based on such 
temperature, the operation situation of the body of a fuel cell is detected. A 
thermometer serves as an operation situation detection means. The loads of the 
body of a fuel cell are a current between the two poles of the body of a fuel cell, 
and the product of an electrical potential difference. As a parameter considered as 
reference when controlling the amount of supply of process air, the present load 
which the body of a fuel cell is outputting actually can be detected, and this can be 
used. In addition, the opening of the load required of the body of a fuel cell at a 
degree, for example, a rate, torque, or an accelerator can be detected, and this can 
also be used as the parameter concerned. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 

[Example] Next, the example of this invention is explained. Drawing 2 shows the 
outline configuration of the fuel cell equipment 1 of an example. Drawing 3 shows 
the basic unit of the body 10 of a fuel cell. As shown in drawing 2 „ the outline 
configuration of this equipment 1 is carried out from the body 10 of a fuel cell, the 
hydrogen gas supply system 20 as fuel gas, the air supply system 30, and the 
water supply system 40. 

[0014] The unit unit of the body 10 of a fuel cell is the configuration which pinched 
the solid-state polyelectrolyte film 12 with the air pole 1 1 and the fuel electrode 

13. With actual equipment, two or more sheet laminating of this unit unit is carried 
out (fuel cell stack). The air manifolds 14 and 15 for inhaling and exhausting air, 
respectively are formed in the upper part of an air pole 11, and a lower part. The 
mounting hole for attaching a nozzle 41 is formed in the upper manifold 14. In order 
for the jet include angle of the water which blows off from a nozzle 41 to have a 
limit, and to make water into the shape of a fog and to spread this all over an air 
pole 11, predetermined spacing is needed between a nozzle and an air pole 11. 
Therefore, this manifold 14 becomes what has the comparatively high back. On the 
other hand, the lower air manifold 15 shall discharge the dropped water efficiently. 
In addition, a nozzle can also be prepared in the side face of a manifold 14. The 
water which blows off from this nozzle will spread the whole region in a manifold 

14, and, therefore, will spread all over an air pole 1 1. By preparing a nozzle in the 
side face of a manifold 14, a low manifold is employable. Therefore, the 
miniaturization of the body of a fuel cell can be attained. 

[0015] As for a nozzle, it is desirable to inject direct water towards an air pole 
front face. Thereby, the water of a desired amount can be supplied to an air pole 
front face regardless of the amount of air supply. That is, it becomes controllable 
independently about the amount of supply of air, and the amount of supply of water 
(independent supply type). According to this independent supply type, also in the 
condition of the big amounts of air supply (airflow), such as the time of starting, 
the water of the amount of requests can be certainly supplied to an air pole front 
face. Therefore, compaction of warm-up time can be aimed at. Waterdrop is 
emitted into airstream and the amount of air supply and the water amount of 
supply cannot be controlled independently by the type which puts this on airstream 
and is supplied to an air pole (un-independent supply type). Modification of the 
amount of air supply and modification of the water amount of supply are not always 



http:/ / www4.ipdl.inpit.gojp/ cgi-bin/ tran_web_cgi_ejje 



2007/10/25 



JP,2001 -332278, A [EXAMPLE] 



2/8 ^— v 



required of coincidence, and those modification may be needed independently. For 
example, when only the amount of supply of air needs to be changed and even the 
amount of supply of water is changed, there is a possibility of the response of 
control of the body of a fuel cell becoming late, as a result causing the loss of 
power of fuel cell equipment. On the other hand, since the water and/or air of a 
complement can be supplied to required timing, the body of a fuel cell is efficiently 
controllable by the independent supply type which this invention adopts. Moreover, 
supply of useless air and useless water is avoided by controlling supply of water 
and air independently. It also sets at this point and is ** with efficient operation of 
the body of a fuel cell. Furthermore, capacity of a condenser can also be made 
small by avoiding supply of useless water or useless air. 

[0016] As shown in drawing 3 , the unit unit of the above-mentioned air pole 1 1- 
solid-state polyelectrolyte film 12-fuel electrode 13 has the shape of thin film, and 
is pinched with the connector plates 16 and 17 made from carbon of a pair. The 
slot 18 for circulating air is formed in the field of the connector plate 16 which 
counters an air pole 1 1 two or more articles. Each slot 18 is formed in the vertical 
direction, and is opening manifolds 14 and 15 for free passage. Consequently, the 
water of the shape of a fog supplied from a nozzle 41 reaches to the lower part of 
an air pole 1 1 along the slot 18 concerned. An air chamber A is constituted by the 
peripheral surface of this slot 18, and the expressional side of an air pole 1 1. 
Illustration top opening of an air chamber A is the inlet port (upstream opening) of 
ventilation, and opening of the illustration bottom is the outlet (downstream 
opening) of ventilation. It is desirable to form a thermometer so that the exhaust- 
gas temperature of this outlet may be detected. Although it is the configuration 
which liquids, such as water, are made to blow off directly to upstream opening, 
and supplies them in the example, liquids, such as water, can also be supplied from 
downstream opening. Furthermore, the through tube of an illustration longitudinal 
direction can be formed in a connector plate, and liquids, such as water, can also 
be supplied to an air chamber A from here. Thus, the supplied water evaporates 
chiefly in the field (the peripheral surface of a slot 18, and the expressional side of 
an air pole 1 1 : these tend [ comparatively ] to become an elevated temperature) 
which constitutes an air chamber A. Similarly, the slot 19 for circulating hydrogen 
gas is formed in the field of the connector plate 1 7 which counters a fuel electrode 
13. In the example, two or more articles of this slot 19 were formed horizontally. A 
combustion chamber B is formed in respect of expression of the peripheral surface 
of this slot 19, and the connector plate 17. Water can also be supplied to this 
combustion chamber B by the same approach as the air chamber A as stated 
above. 

[0017] Since water is supplied to an air pole 11, this is formed with an ingredient 
with a water resisting property. Moreover, since the effective area of an air pole 1 1 
will decrease if the film of water is made there, high water repellence is also 
required of the ingredient of an air pole 11. The carbon cross was applied as this 
ingredient, (C+PTFE) was applied as a base material, and the crowded gaseous 
diffusion layer was used. The thin film of general-purpose Nafion (trade name: Du 
Pont) was used for the solid-state polyelectrolyte film 12. In addition, if the 
reverse osmosis of the generation water from an air pole side is possible for 
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membranous thickness, it will be good, for example, will be set to 20-200 
micrometers. The fuel electrode 13 is formed with the same structure as an air 
pole 1 1. Structure may be changed by the fuel electrode 13 and the air pole 1 1. 
[0018] Homogeneity distributes, respectively and the well-known platinum system 
catalyst used in order to promote the reaction of oxygen and hydrogen as it is also 
at a certain amount of thickness is formed in the field of the direction which 
contacts an electrolyte membrane 12 in an air pole 11 and a fuel electrode 13 as a 
catalyst bed in an air pole 11 and a fuel electrode 13. 

[0019] As a hydrogen feeder 21 of the hydrogen gas supply system 20, the 
hydrogen bomb which consists of a hydrogen storing metal alloy was used in this 
example, in addition, the reforming reaction of the reforming raw materials, such as 
a hydrogen bomb of liquid hydrogen, and water / methanol mixed liquor, is carried 
out with a reforming vessel — making — hydrogen — rich reformed gas is made to 
generate, this reformed gas is stored in the tank, and this can also be made into 
the source of hydrogen. Hydrogen piping can be made into the source of hydrogen 
when using fuel cell equipment 1, fixing indoors. The hydrogen feeder 21 and the 
fuel electrode 13 are connected by the hydrogen gas supply way 22 through the 
hydrogen supply pressure regulating valve 23. A pressure regulating valve 23 
adjusts the flow rate of the hydrogen gas supplied to a fuel electrode 13, and can 
use the thing of a general-purpose configuration. 

[0020] The exhaust gas from a fuel electrode 13 is discharged to the open air. In 
addition, this exhaust gas can be supplied to an air manifold, and it can also mix 
with air here. 

[0021] Air is supplied to an air pole 1 1 by the fan 38 from the inside of 
atmospheric air. The sign 31 of drawing is the supply way of air, and is connected 
with the manifold 14 of an air pole 1 1. The air conduit 32 for circulating through or 
exhausting the air which passed the air pole 1 1 is connected with the lower 
manifold 15, and exhaust gas is sent to the exhaust air way 36 through the 
condenser 33 which separates water. The amount exhausted by the opening of the 
air exhaust air pressure regulating valve 34 from the exhaust air way 36 is 
adjusted. Moreover, the exhaust air pressure regulating valve 34 can be omitted, 
and it can also consider as the configuration which discharges exhaust gas to 
atmospheric air as it is. In this air supply system 30, it does not have especially an 
air compressor but atmospheric pressure is substantially maintained over the 
whole system. A sign 39 is a thermometer for detecting the temperature of the 
discharged air. 

[0022] The water separated with the condenser 33 is sent to a tank 42. A sensor 
43 is attached at least for water to a tank 42. By the sensor 43, an alarm 44 will 
blink and at least this water will tell an operator about a water shortage, if the 
water level of a tank 42 becomes below a predetermined value. It is desirable to 
change the capacity of a condenser 33 and to adjust the amount of recovery of 
water with it. That is, if the rotational frequency of the fan of a condenser 33 is 
raised, more water is collected and another side water becomes superfluous when 
water is insufficient, the rotational frequency of the fan of a condenser 33 will be 
fallen or stopped, and the amount of recovery of water will be lessened. 
[0023] By the water supply system 40 of an example, the water supply way 45 is 
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connected from the tank 42 to the nozzle 41 through the pump 46, the water 
pressure sensor 47, and the pressure regulating valve 48. The water with which it 
was adjusted by desired water pressure with the pressure regulating valve 48, and 
it had and amount of water was adjusted blows off from a nozzle 41, and becomes 
fogHike within an air manifold 14. And fog-like water is supplied by a self-weight, 
airstream, etc. of the momentum at the time of the blowdown (initial velocity), and 
fog all over [ of an air pole 1 1 ] being substantial. Supply of amount of water and 
water is not limited to the combination of a pressure regulating valve and a nozzle. 
[0024] Thus, the water supplied to the front face of an air pole 1 1 takes the latent 
heat from a separator front face to surrounding air, an electrode surface, and a 
pan, and evaporates in them there. Thereby, evaporation of the moisture of an 
electrolyte membrane 12 is prevented. Moreover, since the water supplied to the 
air pole 1 1 takes the latent heat also from an air pole 1 1, it also has the operation 
which cools this. When water is especially supplied at the time of starting, it can 
prevent that the film and a catalyst receive a damage by combustion of hydrogen 
and air. 

[0025] The sign 50 in drawing is an ammeter and measures the current between an 
air pole 1 1 and a fuel electrode 13. The current density of drawing 1 is called for 
from the current measured by the ammeter 50. In this example, since resistance 
51 is fixed, two poles 1 1 and the load (= work) applied to the body 10 of a fuel cell 
by measuring the current between 13 are called for. When [ both ] using fuel cell 
equipment for vehicles, it is desirable to obtain the load (power in which the body 
of a fuel cell is carrying out the current output) which measured and had the 
current and electrical potential difference between two poles, and has been applied 
to the body of a fuel cell. In for vehicles, the power required of the body of a fuel 
cell can be predicted from the opening of a rate, torque, or an accelerator, and the 
value can also be used for it. 

[0026] Below, actuation of the fuel cell equipment 1 of an example is explained. 
Drawing 4 is the block diagram having shown the element which involves when 
controlling actuation of fuel cell equipment 1. Drawing 5 is the Maine flow which 
shows control of fuel cell equipment 1. In drawin g 4 , a control device 70 and 
memory 73 are contained by the control box (not shown in drawing 1 ) of fuel cell 
equipment 1. The parameter and look-up table when performing the control 
program and the various control which specify actuation of the control unit 70 
which consists of a computer in memory 73 are contained. 

[0027] First, actuation of the hydrogen gas supply system 20 performed at step 1 
of drawing 5 is explained. At the time of starting, the hydrogen exhaust valve 25 is 
held to close, and the hydrogen supply pressure regulating valve 23 is adjusted so 
that hydrogen gas may be supplied to a fuel electrode 13 by the predetermined 
concentration below the explosion limit. If fuel cell equipment 1 is operated where 
an exhaust valve 25 is closed, since the partial pressure of the hydrogen consumed 
with a fuel electrode 13 under the effect of N2 and 02 which are penetrated from 
an air pole, or generation water falls gradually, in connection with this, output 
voltage will also decline and the stable electrical potential difference will no longer 
be obtained. 

[0028] Then, the gas by which the valve 25 was released based on the regulation 
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defined beforehand, and the hydrogen partial pressure fell is exhausted, and the 
controlled atmosphere of a fuel electrode 13 is refreshed. The regulation defined 
beforehand is saved in memory 73, and a control unit 70 makes a note of the 
regulation concerned, and closing motion of a valve 25 and adjustment of a 
pressure regulating valve 23 are read from 73, and are performed. 
[0029] In this example, the monitor of the output current is carried out with an 
ammeter 50, and if the output current declines exceeding a predetermined 
threshold, the predetermined time amount (for example, for 1 second) valve 25 will 
be released. Or where a valve 25 is made close, when fuel cell equipment 1 is 
operated, the time interval to which output voltage begins to fall is measured 
beforehand, and closing motion control of the valve 25 is intermittently carried out 
so that a valve 25 may be substantially released a period the same or short a little 
with the time interval. 

[0030] Below, actuation of the air supply system 30 performed at step 3 of drawin g 
5 is explained, referring to drawing 6 . A thermometer 39 detects the temperature 
of the exhaust air air immediately after discharging from the body 10 of a fuel cell 
in step 31. Since there is a possibility that the body 10 of a fuel cell may be burned 
when the temperature is over 80 degrees C (step 32), a fan's 38 rotational 
frequency is increased, and it increases (step 33), it has airflow, and the 
temperature of the air pole 1 1 which is a source of heat release is lowered. At this 
time, though natural, the water of a complement shall be supplied to cooling the 
body 10 of a fuel cell exceeding 80 degrees C to an air pole 11. When the detected 
temperature is 80 degrees C or less, the load of the body 10 of a fuel cell is 
detected (step 34). Since the relation of drawing 1 is used for control in the case 
of this example, the current between an air pole 1 1 and a fuel electrode 1 3 is 
detected. A control unit 70 calculates current density from the current value 
detected with the ammeter 50. And a control device 70 tests by comparison the 
value of the current density, and the temperature detected at step 31 in the 
relation of drawing 1 saved in the table format in memory 73. 
[0031] For example, if the relation of the temperature and current density which 
were detected is the conditions of A of drawing 1 , airflow will be lowered and the 
operational status of the body 10 of a fuel cell will be made to shift to the 
conditions of B of drawing 1 . That is, the amount of supply of air is lowered even 
to the amount corresponding to the SUTOIKI ratio 2, and the cooling effect by the 
latent heat is reduced. By this, the body 10 of a fuel cell will be operated at the 
highest temperature, with an output (current density) maintained. In addition, in 
order to raise the temperature of the body 10 of a fuel cell efficiently, it is 
desirable to deal airflow with the SUTOIKI ratio 2 in the place where the body of a 
fuel cell made at the airflow original on the level as for which oxygen does not 
become insufficient smaller than the thing corresponding to the SUTOIKI ratio 2, 
sped up the programming rate at, and has approached the temperature (about 80 
degrees C) of Conditions B. In addition, the relation between the amount of air 
supply (SUTOIKI ratio) and airflow (a fan's 38 rotational frequency) is beforehand 
saved in memory 1 , and a control unit 70 controls a fan's 38 rotational frequency 
so that the airflow corresponding to the amount of air supply to calculate is 
obtained. For example, a servo motor drive type is used for a fan 38. 
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[0032] Supposing the current density of the body 10 of a fuel cell currently 
operated on Conditions B changes to 0.7, it is necessary to operate the body 10 of 
a fuel cell on Conditions C. In this case, airflow is raised to the airflow (place 
corresponding to the SUTOIKI ratio 5) of Conditions C, and the temperature of the 
body 10 of a fuel cell is lowered to the temperature (about 70 degrees C) of 
Conditions C. Thus, as for the operating temperature of the body 10 of a fuel cell, 
it is desirable to consider as the highest possible temperature in the field which 
can be operated. 

[0033] Below, actuation of the water supply system 40 performed at step 5 of 
drawing 5 is explained. The water of a tank 42 is fed with a pump 46. And the 
pressure is adjusted by the injection pressure regulating valve 48, and it is sprayed 
from a nozzle 41. By this, water will be supplied to an air pole 1 1 in the state of a 
liquid (misty condition). Of course, a pressure regulating valve 48 is omitted, the 
electrical potential difference impressed to a pump 46 can be adjusted, the 
discharge pressure of a pump 46 itself can be controlled, and desired amount of 
water can also be obtained more. 

[0034] According to the temperature of the body of a fuel cell, the amount of 
supply of water is defined beforehand and is. That is, the water of the minimal dose 
required in order to maintain the body of a fuel cell to the temperature is supplied. 
It is for lessening power loss with a pump 46 as much as possible. In addition, 
supply of water can also be stopped if the body of a fuel cell becomes below 
predetermined temperature (for example, 30 degrees C). Moreover, supply of water 
can also be made intermittent when exceeding 30 degrees C below other 
predetermined temperature (for example, 50 degrees C). The relation between the 
temperature of the body 10 of a fuel cell and the amount of water which should be 
then supplied is saved in memory 73. In this example, the temperature of discharge 
air is first detected as shown in drawin g 7 (step 51). And the amount of optimal 
water injection calculates based on the detected temperature (step 53). This 
operation is performed with reference to the relation saved in memory 73. 
[0035] Next, in step 53, the optimal water pressure force corresponding to the 
amount of optimal water injection is calculated. For example, since there is relation 
indicated to be the amount of water injection and the water pressure force to 
drawin g 8 , this relation makes a note in the form of an equation or a look-up table, 
and is saved beforehand 73. In this example, the pump 46 is operated by fixed 
power and the water pressure force of a nozzle 41 is adjusted by the opening of 
the pressure regulating valve 48 of a circuit 49. That is, if the opening of a 
pressure regulating valve 48 be large (small), the water pressure force of a nozzle 
41 will become small (greatly). 

[0036] Therefore, at step 54, the water pressure force applied to a nozzle 41 by 

the water pressure sensor 47 is detected, and a pressure regulating valve 48 is 

adjusted so that the water pressure force may serve as a desired value (the 

optimal water pressure force) by feedback control (step 55). 

[0037] In addition, the water supply system 40 may be worked with fixed water 

pressure to predetermined every time amount progress (for example, 5-10 

seconds). 

[0038] Below, the actuation at the time of starting of the fuel cell equipment 1 of 
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an example is explained. A pump 46 will be set to ON, if a switch (not shown) 
serves as ON as shown in drawing 9 (step 91) (step 93). And regardless of the 
operation situation (operating temperature) of the body 1 of a fuel cell, a pressure 
regulating valve 48 is adjusted and water is injected from a nozzle 41 so that it 
may become the predetermined amount of water injection (step 95). In order to 
protect the body 10 of a fuel cell from an anomalous reaction, amount of water 
injected to an air pole 1 1 is taken as a peak. 

[0039] Then, the air supply system 30 is turned ON (step 97). At this time, a fan's 
38 airflow also cools the body 10 of a fuel cell as max, and aims at prevention of an 
anomalous reaction. The hydrogen supply system 20 is turned ON succeedingly 
(step 99). If the output of a request between an air pole 1 1 and a fuel electrode 1 5 
is checked, power will be outputted outside. 

[0040] In the above, operation of the air supply system 30 may be before operation 
of the water supply system 40. Moreover, the air supply system 30 may be worked 
after operation of the hydrogen supply system 20. However, before working the 
hydrogen supply system 20, it is necessary to work the water supply system 40. 
When hydrogen is supplied after the electrolyte membrane 12 has dried since air 
exists in the body 1 of a fuel cell irrespective of the existence of operation of the 
air supply system 30, there is possibility that abnormal combustion will occur. That 
is, when this abnormality heat occurs, before supplying hydrogen so that the body 
1 of a fuel cell may not wear a damage, water is injected and the air pole 1 1 is wet 
beforehand. By carrying out like this, abnormality heat is changed to the 
evaporation heat of water, the humidity of an electrolyte membrane 12 is promoted 
further, and the damage of the body 1 of a fuel cell is prevented beforehand. 
[0041] Next, other examples are explained based on drawing 10 -12. In addition, 
the same reference number is given to the element and step which were explained 
in the example as stated above, and the explanation is omitted. With the fuel cell 
equipment 101 of this example, a damper 138 is formed in a fan's 38 downstream. 
The amount of air supply is changed by making the fan 38 drive at a fixed 
rotational frequency, and adjusting a damper 138. Moreover, in this example, a 
thermometer is preferably attached in the body 10 of a fuel cell at the connector 
plate by the side of an air pole, and the temperature of the body 10 of a fuel cell is 
measured directly. Furthermore, in this example, the opening of the accelerator for 
vehicles is detected and a control unit 70 calculates the load required of the body 
10 of a fuel cell from the detected opening at a degree ( drawing 12 , step 134). In 
addition, in this step 134, a control unit 70 shall change the obtained load into 
current density further so that the relation of drawing 1 can be used. 
[0042] Since the load required of the body of a fuel cell is directly read in the 
condition of an accelerator according to this example, the amount of air supply can 
be controlled more quickly. Other operation effectiveness of this example is the 
same as a front example. 

[0043] This invention is not limited to explanation of the gestalt of implementation 
of the above-mentioned invention, and an example at all. It does not deviate from 
the publication of a claim but deformation modes various in the range this 
contractor can hit on an idea of easily are also contained in this invention. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the graph which shows the relation between the current density 
(load) of the body of a fuel cell, an air exhaust-gas temperature (temperature of 
the body itself), and a SUTOIKI ratio (the amount of air supply). 
[Drawing 2] It is the mimetic diagram showing the configuration of the fuel cell 
equipment of the example of the location of this invention. 

[Drawing 3] It is the sectional view showing the basic configuration of the body of 
a fuel cell similarly. 

[Drawing 4] It is the mimetic diagram showing the control system of fuel cell 
equipment similarly. 

[Drawing 5] It is the Maine flow which similarly shows actuation of fuel cell 
equipment. 

[Drawin g 6] It is the flow chart which similarly shows actuation of an air supply 
system. 

[Drawing 7] It is the flow chart which similarly shows actuation of a water supply 
system. 

[Drawing 8] It is the graphical representation showing the amount of water 

injection, and the relation of the water pressure force similarly. 

[Drawing 9] It is the flow chart which similarly shows the control at the time of 

starting. 

[Drawing 10] It is the mimetic diagram showing the configuration of the fuel cell 
equipment of other examples of this invention. 

[Drawing 1 1] It is the mimetic diagram showing a control system similarly. 
[Drawing 12] It is the flow chart which similarly shows actuation of an air supply 
system. 

[Description of Notations] 
1,101 Fuel cell equipment 

10 Body of Fuel Cell 

1 1 Air Pole 

30 Air Supply System 
38 Fan 

39,139 Thermometer 
40 Water Supply System 
50 Ampere Meter 
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[Drawing 5] 
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* titz mnm&ifmsim t sax-tatta*!** t . 

jaftCDfit^^V^-PftiWr-ff^tirtl-, lilE&aa 

Ha«ai::j:*aaa>Ha£:i->ttB-caa<D*«-cfT 

[»*]S2] aEaaai*. ss.oAPtttip*«i 
7u itTKjHE«iH«tB^<o«ai-r*ai£ttiHi±. toe 
til P *> c <b £ *#« t -r •& 1 l=Gtt 

[»*3S3] ffieftwpsai*. aaaafitfii*««i= 
i*. aEaaaa^acc * * attwetasajt-r * 1 1 

tic. *ftaa*<ai.*«*l=l*« WEaaaa^SlCfc 
*attfl>aaSJ3 = tt3, 2 1= 

Earoaaaaaa. 

[a*B4] flJEtWaaii, aaaK*«ftl*«*l= 
li. lltlEaM«n»S6«l=«fc-B3Ul«*/h*<-r*i:t 

tic aaaafi<*i.*«*i=ii. mE»a««a*«f= 

cfc-5>i£aa£:*:#<-f c££4f«i: 2 X 
l± 3 i=Ett<8 JRHtt&S*. 

[a*^5] «fiEJiiEttaii«ai¥Sii. aEaaaa 
i±. aEBtttt**ar::*«ai*<Dtta£f*it-r«. - 

[M4U9I7] StlE)8*4*^*tt:(0*&«ia)KI-l±. 5I*s 
aai=aaai=aEa*«a*a * *a*<D«a*fir 5 

$s«i<o*i7ati*. aaaaicaMSLTaEa 

*Ba*ai=J:*a*C>aa«*T5. Cir^^lSt-r^ 
W#Jg 5 Xl± 6 l:IEtt(0«l»l^t. 
[»*JS8] B«K£aB«K£aft-f &<fc-5lcE!6 

iirEsa«sai=?stt: £#a-r a attaa^afc . 

EEsaaaaicaa'rsaaasaa-r&aaaHa 

»a*. 

HE«»«5te*»©aisaa saut * aaaaaa* 
at, 

a«aajMlrSaei±©*ai=a**«aU SHEWS 

a^ataa-rsaaaaaaaafc. 

icia i- »js l -c jkte jsa«H»«ai= <fc aaaross 



aaaaaa. 

[»*3«9] uttEa^ttaai^ xaaatfaaa 
jiLT<©«^i-, n*ar=a**«a-r*=£*aa£-r 
4»$« 8 iceaesM-a&tta. 

[»3Raioi meaaaaaaaai*. aEaaa 
jfe*tt:©*&tt<©ai=i±. a&aai=aaai=aEBi*a 
a*ai=*<s*(*«)«a*fi3 1 hi:, teaoara 

I*. WEaai=»»ELTaE*#«M»*«l=J:«ai*:a> 
tta£ff5, Ci:S^«4:-r4»*a8l=E«a)«»a 

aim. 

«*aii] aaai»aaat«»-r*j:5i=E 

»*4ifc««aai/:a«ai: £aa.fca»aa*ai=» 

LaEfflftaaBi=a(**«a-<-*fci:*i=» aE^a 
aaai=ffi«*aa-r*«a©a»a5fe«a*«»r« 

aEa»Ba*a©aatt3l*atHU atusfefeaa 

ttai=£ CTaBaaoaasa-^^aa-etT? 1 £ 
tic. aaonasst-^aa-casaaB-cfT?::** 
^«t-r*«**aaaa©M»*a. 
[aaa i 2 ] KiE^affiai Da>aaaai=a^«a 
EaiEttj»€am-r-6. cfct«ttt*i*«i n= 
eaoaafta. 

[a#ai 3] »»aa*<ffitva^i-i±. fliEfct*© 
«a£ajt*a£<kt,ir, aaaa«tai^«ai=M:. a 
Ea»©«a*a3-<j:5, ^ir£aa£-r-sa#jsi 2 
izEaajwa^a. 

[SIM14] »aa**<ttii**i=i*. aaa** 
*<■*-* *aaa*t*i*a*i=H:. saa* 

ci: 2>«#jSi 2x1*1 3 i=e 

aoaa^a. 

[a*js 1 5 ] iiaEaaa»i*tt;a>aiia£ic£c$=fe 
aEaKttiH*atu-r-&. c&ewafcr&aaai 1 
izEaaaaaa. 

[M*fli6] BEBtttt&*{*a>*&aBfttai** 
ai*. a<*©aa a. cteaafc-rsaaa 
1 s i^Eaowa^a. 

waai 7] aE«»ajfe*«:©tei(i<Dafci±, a 
feaaic*ii«iz«iEai*coeta*tT5i:i:t,ic. an 
roaTfti*, atsaaic^isLrBirEa^ro^a^tT 

cwaai si a«K£aaa«£tt*#-r a«fc-5iciH 
&z*itzmnm&is &%mt «a*.fe*a*a*{*i::& 
LaEsaiaaaic&ttfctttjg-f otitic, 

aasic^a saia-r -saisajasajfeaa * fwr s 

aE««ajfe*i*a)asaa*aaiL. «m**i.f=aE 

ffi^sroa^icjaftottis^ff jt l . 

am * nfcfiEaKiajt ic s^ts l rsiaa^ aar * . 
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imam i 9 1 ttm *^fcstii2SiE;gg*<msfiSiaT 

1 a fzfEi£ro$W;5;t 0 

a iznw.<D$mj5&. 

[IS*«2 2] fiJfE&ttliTk-Cfc*. 
[O O O 1 ] 

[O O O 2] 

mnwmm.<DW&**t±* mum (* 
[0003] ±^mmt. ztab>&&m 

[O O O 4] 
[0 O O 5] 

[RIE£*ft-rsfeX>a>¥H:] ::a>*ar±±fBRfli=C 
& * tifc t r* fc y . t o>mtint2i<D ji y i? fc 4 . 

*cBi=a(t*«ift-r**i*«»*«fc. itijfEsmaiStSi 

7 *«"cit5 tfcti:. miEinaa 
issb^mic «fc -s ®a<DP@5 £ * ^ttsir-aaoiiM-efr 

[0006] C0)J:5l=«***ifc*»«ata«l=J:*t 

y, ffi^i=«i**ftfc*©»ii^wfl!-r 



tim~500(iminCtA<ffSLI,». ^*4fl7i!i^<* 

t>„ in*>, Mft , m%>*ftG>&m.tfm%LX'mmzfrxz.ti 

•STr-^aro^a (%mt, m^raafcyictti&s 
tis^ai. *e^raafcyi=^asA (@3#gB) £ 
®ia-r-i.^ma) ***<-r*.':S««tt**«Bisa>* 
-<^t?ii» *o^ifft^?ijfflr-&fc«)^ao7K$fitifs-r-s 

^^-tiffct><t#i-i*. ffiafltisaA<iai«i:<fc.<£i^* 

$*i«KA£?r;&MI=/J*$< U *,-oTl!l*l!B<0{£&£ 

*<D«t&A<fll*4«a!l*ft:a>aiEaK/j:i:©JllEttiHI-l£ 

WWZH&tztb^ *^&n~&m.o>7k$:m$ti.xl*yo) 
sc:*we#&. ^-v^i-^aro*^i!aM*i±^)-i:iz 
# -set c<D,t-5i3. ^§i<ojM®a&i;/xi± 

MMI^$litl> Chic J; y JftfMtfeMtOillE 
5tC . *<D«^ y l=XI*7k t L X TJV^—JUtj: ifO) 

[ooo7] c©SEB^ic«fc*tii, SS.©««fea«t7Ka)<ft 

•5>ci:A<T-#-5.(»-c. nmmt,'m<-r&zkt><x'&. 

[o o o 8] Hi (*=&;*. K-f *Jtl=J3l+-5«8»SJft*«: 

T?>Ha$*i*a«6i©K*as#tj^a-bxfflaia*s 
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fc-SxtSSGUgaiiX h-f*i£l ©<h#©2te£ft.5 <> 
Bll«fey % x h-f*Jt*</h*^Kfc\ IP ^> 
'>ft I MS J* IS C £?5 * » S © l-S L^S-C Bm«jd!*t* 
^51l£T?#4Ci:3!)<^S. j»^«aiJ*tt:roa$ESgli 
cixA<iSEIt^iliS5t^(5i:}E!i^A<iSS < ft&„ £fc*©fliS 

[ooo9] l *^ u t> S«a>«R*4«^fe^f f±*K^*7tii 
teih-r-sfctf). *-©aissimi±. «*.rii oo~so°c 

JUT *#60J1% £©&**!:: J:*! 

ii, a 1 t^rraa u j; y ±<n©^T-©iitei±^Rifi6 
*<'h*^<k#ici±) . ffiaaaawttxttftaoast. 

««©a**©fc»£ft*<£ftai::ft#E*fti*ftif© 

fl*.i£8 o%uT7*ott«L*LJT«o«j* (ms© 

©»****-r#itf. sittaiERrttattoftxaaa'e 
ch* ate* & - i: L I*. 
[0 0 10] fi«SE»©aitLLx*(Bffl©«»*jfcS*t? 

&&«J:5l::&fta*ft£H*r«c4: 
S£©*£E»LT. *©£&*<£«) Lfc ££©#•:::*. 

*<RTf m<D&&t ft -a <t a i-£suft*a*£ aartui * 
i*. bp*., a»a**<*©asa<iJr2<DSKttHJ:yffi 

fflLfcJMMMIlSTIf. te:£«*4«;t!l*tt©SJt*<i9T2 

oa&an * y a < * ofeafticaaaaaa* a* l 

T*©«8&£*JfflLfc3*aaia£J:(f.S. rtSB©ESa-£ 

««©tt«feic^ y*»*jfe«{t©aii!ftfri=i±«>**tii 

fBA<S-t±f>*L^„ »*f=*o-Ctt, aa*&M*a>a& 

&*{*oiiiEaai*x h-f+tti©7-f >&m%.z=-k 

liftl* <a»«»:tt***l=«tt*-»*-ce< feJt>ttl=* 
*=t©£r-&. ) . ttoT, «S*4a;fe*<*©SJS£i£a 



[ooi 1] ±ELx-rtt©*^i=teLNTt, ssaiar-tt 

*l^»&*©*A<tt»4tiri>*t,©i:-r*. BPft. 
«»«a*i*«>*i=J:y«»r*t.a>#fco-c** aa 

a«s4"i**i=atMfta>*3ti«»<ELTL»*t,©fc-r*. c 

©cfc 5 l=ffift«l=*tf«l~??£r *>©-?*©»&£ 
A <Ha"C*«Ci: «*4*;t!l*{*©X$ 

3t»ft*©*©3l#BA<«l«-C#56:Lvj 3 ^tt©fe*Jl 
£-£%JEtLT % >^a)«SL<l±)*4P/W^©te©?&iP 
«*4a;fe*l*©X$ v <? IzmtLX fc < C k 

Lu„ frfrft*a&B'vaar«a*tt (iiftiiTk) i- 
* l )**v<? ©Sft^^ssizu y ta u *t*<Daa& »z 

[OOI 2] ±EI-fcL\T, ^□•bXffiftl*SIJlMl=ii 

»**fri=ffla«/=«ift**t**a>-cjb«. ftfc, c© 

ft HfttoE 4 tifcSft^ffiteSSffli 4 $ -C ?a>** 
ib*X©litt«|]6<«IS.e,*v*JfAttt,tJ:y. tfxES 

©aaasii: J: o r mrt*<*aiffi«fc y kimee* £ ft &a 

5l!i*tt:©aaEI*att«*Kjfe3»:{*l3»JSW* #S LT C 
»«3£«©a**ilS-r*Ci:lcJ:y*©»jS*IB 

e.aaj **if=«a©ffiat©jafit* as-r & c <t a< 

»^L.Ln. ztLe,©;-gSlz*r5#«^« / =th^;{*©51tett 

«7fc*t*:©^l£, «#*5fe*1*©ffittia©«3Stfc*EE 
©«T*fe^„ ^P*X^Sl©«fft»**]fflit- *i:#lc# 
*tt*'<7>- Sr LTI4, ^m^^SHlctti 
^LrL%«)SS©^?5S^WL. CtL*ffl^*Z,>:A<-e 

jlliaiS, KWSL< i±7^-tz;u©^i$*«ltiiL. ^ 

[0 0 13] 

«>. h 2 i*jfcifctt<Dam*&sB i ©«is«»5£^ sr. 

B 3 l±«#4*5th*i* 1 0©»*zl^-v h**r. H2f= 

sr*5i-> c©sai i±JK*4*jfe*»: i o, mnn* 
k Lr©**ifxaaa2 o. ^Mi3o, 

[0014] «^ajfe*tt:i o©mfij---v i- ti^sta 
1 1 tissual st-c-ifts^tiMBi 2£gmu 
fcajs-efe*. sii»©*«-ci*=©*ffij.=v h*<a» 
a«a**ir^* (ammanx*-**) . ^atai 1© 
±^&t/T*ici±-?-*t^^at*QftA. stair*,*:*)© 

^Se^-Th— ;u K 1 4. 1 5 6<»j$*ttr^.5. ±^© 
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JUKI 4|zl*yX;U4 1 £S&y tttt--2>fc«><DBz 
ttfljf><flSJ&£:h.-ci^.5>. y X/U4 1 frzmtiHsti&fco) 
mthfk gi-(*«m®*<fc y . A^Tk^gtti- lt c=h.££ 

Tfv— ;uKl 4l±J±3£M$t(D^5l>t,<B<kfc.5. -75. Tfly 
;uKi 5i±jaTLfc7K^3a^<fc<»ai^ 
it" -So y XjHiv— /t^— ;u K i 4<nm 

ju k i 4^fl3^tgtfciT#aiy, iotas 

ffii 1 (D^EfcfT^&'&ct^fcSo yXiu£v-*— 
JUKI 4 0fii]®|c|glt-SCi:l:«ty, fU7z*-ji,K 

[ooi5] yx;n*smaaa^isjit-ciiJS7K^isst 
zr\z±ixi£ % mmmta <a» o># 

©«*&»©^a>^s*<!&5Jtc«^i=*a>ttisa*-et.A< 

ffift*«»-e**©-C. <*H»PT? 

[ 0 O 1 6 ] S3 l-^-T «fc -5 J:8BffiSUl 1 1 

Btt-CftU. — *t*>S=i***«i 6, 1 7lc 

1 6<offilci±^m*3Sjl*-t±-g)fctf>a);«i 8 
j$$+LTLN^>„ =8-311 8liJiT75lS)l-ff2JSfc3;h.-C-7-7fc 
-Juki 4 S i 5$aiiL-cL%-s 0 ^mmsk. yX;u4 
i *y«i&sft*«*«>*i*sttj»i sicj&o-cffiatt 
1 1 (DTfiiJSC^s-eM-r-So coiiti 8<Dji®;&i;£gi 
@i 1 ©athffii=*yffi«mA*<«)S*jixs. ^m^A 

<Ol2l*±fiiJgBPSI5A < M®0)AP (JtSSfUBSPSS) "Cfc 



^©aip©»ajaas«air*«fc3i=as«-*K 

tm*S„ C©J:5l::LT«l&4*lfc*t*ffiftSAS«| 

j£-f<&® (»1 8©Ji®&tfS§ltIi ia>«ffl®: 

3f=a*R-r&=i*9»tti 7a>si3i*7k 

Jfi«-CI±C©ai1 9£7k¥*ftl:5«»&flSj£Lfc. CCD 

H 9 OAs* =1*9$ tin 7ro^aiBtr-^*4MB*< 

n»i=tt*ttT?**«tM-* - a * HI**. 
[0017] sawn i (cii7jc^«tste**v-5ro-ec*v(± 
»7ktta>fc4««-eJB»iE**i*., *fc. -tec:*©®** 

r, ^>$OX$S*tt Lt (C + PTFE) £te 

y cA.£#xtttui£ffiffl Lfc« aiffi^ifflu i 
r«. aut&i 3i±^a*n i kmtm&Tmtittux-c 

u>^„ ^*41S1 3t^g«l 1 fc-e«j£££<b*-fet-Ct, 

[0 0 18] Sggi 1, ai;K»«1 3IZfcL>Tm^ 
SI1 2tgHtt-r-S73©ffil-l*s fe-5S^OJl*T-=to 
Tifc*£:*Xa>££'£1^?&.fettl=m*&4i.«jafilG> 

a**««i*«-i-4i**t*9-i=»,i!k**tTt*-c. ^a@i 

[0019] 7k***X«$&m 2 0 <©7k3t<&SSgS 2 1 t 
tffiSl 3 i:l±7K^«$&lSJE#2 3 ^Lt*f*-7 

1 3(=«t*&-rs*S5**^©3sa*safi-r-5t.a>-efcy, 

iRffl M )«0> 1 0) $ *J ffl T? * -S „ 

[0020] i*m®i 3A^e,<D»a*xi**t-a^stta$ 

[o o 2 1 ] ^afin 1 tli77>3 sicfeoT^a* 
&ygfttt1 1G>-7-*— ;UK1 4lrafg*^^rL^^, 
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£«iS«L<l±»Si*afctoa>£ftl&3 2A<aSS^ 

*£#*rr -2>3ii§ss3 3 ^^LT»si**xii»aigS3 e 

^5S^»WE#3 4<DBfiSl=«fcy»5R8S3 
6j^£#ft;*;h..5**<MS5£:h.£>. £t=, SMaSSEE#3 

■T-5Ci:4,7?#S 0 A^4SafitJSS3 0|cfcUTI±. 

ffisiiEie*sii±t#i;«7tb^-ctec,-r. ^±»i-j6oTH 
©sis -s fc to<7>agf+T- & -s „ 

[0 0 2 2] »IS*3 3T?»||*tLfc7kl±^>->4 2^ 

5£t>;h.&. ^>-5'4 2lzii7Xtti2>-9-4 3At#Sft*+L 

-S. CO^K<4-fe>-y-4 3(C«fcy> $ 4 2<Z)7MaA<F5r 
S<DfilUrF 7=?— A4 4 A^aSLT;*-'* ^— 

$|::7k:F££^ale>t!••5>o ^tltttl-. SISSS3 30>1fc 

IP*,. 7KA<^FSLTLx.Si:#li»teS3 30>77>a)lsl 

e»£Sitf>T*£«fcy£<[5]iisu ife:s**<iaidi-fc& 

t XHSS 3 3 <D 7 r > (0 Hfc # £ «TS L < ih L X 

[0023] 3IJS«0>*tttfe^4 0t?r±. $>?4 2fr 
e.7Ktt*&K4 5A<^>^4 6, *E-fe>-9-4 7fi.tfSilE 

#4 8i=«fcy wMa>*ffii=ssa5*^. *,-ox*.m.o)&m 

1 4|*j-ei±l!ttf-fc&. LT, RR^atl U^CD3SM* 
[0 0 2 4] Zl(0J;5l-LT^5tfil1 KO£HI-*ftj££ 

KBti 2ro7K»ro^SE*WjhS^*„ i 

<fc#. 7k*^SSROj«fiil=«fcyBI, M«*<^^-i?*g 

[0 0 2 5] @4"0>*S^5 ol±«3ittf-efey, 
1 £«m*1 3£0>lffl0>*3&£t1-Bi|-f *. «3£St5 0l= 
J: y ttad*^ifc*3iE<fc y 0 1 <0*3itffiSA<*«)f,*i.4. 
-©*fi£fHTIi«tS5 1 tf-fe(Dtztf>. 1,13 
Pfl£D«35^;HS-r-5-i:l=<fcy«*4*jfe*«:i oi=»* 



[0 0 2 6] glffitfJOT&ttWftg* 1 OTMfE* 

Kw-r -So h 4 uamrasB i a>»nfc£ *j»-r * t # 
mm&wi o>mm&™t * -< BR4i=£ 

t^X % $HM17 OXl/y^'J 7 3 I±«#4*,1!jSi» 1 <z> 

^ft-ci**. 7 3i-ii=i>ej.— ^anc,^*$iiw 
g«7 o©«m*ast5a> hD-j^a^Aau; 

[0027] sr, @5a>.*^-v:?i -eHff*tLS7k3R 
A"xMl2 oroM^icoiN-ciftB^-ri,. fi»|B#|r|±. 

BT^fl)i8S-C*3R*-^7!)<«»« 1 3lztt*S$*t*<fc5l- 
TkSfUftHSHII* 2 3 ^SiS-T #Si# 2 5 £S5 Cfctt 

«i-c«iw«jfesa 1 £iiiE-f££. ^ss;a«ky2is-rs 

ft *<te* l-fiT-T * fc«> C*U::# o -C tU 73 

[0 0 2 8) -tC-e. ^tf>S»e.+l.fc^9Jl=»^LxT# 
2 5£#ftLT**#mro<£TLfc:tfx£#SlU KM 

si 3©s?ffla*fx^ y ^u-yi/ji-r-s. ^to^tot.^ 

fcJWMtty^'J 7 3IC«^$tlTfcy. #2 5»BSfflS. 

l/iSIE#2 3 0)i9Sli*tJffli^«7 o*^S^liJ*pt=Ey 
7 3frt>iS*mLT3?frr<5. 

[0 0 2 9] d<0»i6«T-li, *3tttt5 0-cai7J*3SE^ 
I*. #25$fflt LfcttSlt?J«!|!4*5l!lS1l1 £iII&Lfc 

#2 s^sst-r-s^eic. #2 5$ra^»icBBBi«n»-r 

[0 0 3 0] ift^l-. ISStDX^-V^ST'^SH-S^ 

S«*S^3 oroMfflzoLNT, 0 6£#BgLtc*<e>lftBJi 
*^fcii:at<7)»9i^aa)i£a^;aait3 9 iz<t y 

2) . «S5^mjfc*i* 1 0A<«#-3<fc^-^*<feSroT% 
7t>3 8<r»IH£SS$tiL-CfflJl*18^:L (X^-y^3 

3) . toT^fi^s-efe-ssaeai i«ss*Tif 

fc«8«««l*«:i 0$54Jjp^-40>l=i&S'ESjl©*3!)<«*& 
£*i.T In &t Off*,, ftlffi$*tfcSiS3!i<8 O-CIUTO 
«R3t4m5fc^«: 1 00>ftff«tttilV« (X^r<y 

^34) . *g?Jfe«d<D«^i±. iai wiii0i**jiifli=fflLN 
sot. 1 tmnm^ 3rordioD*s5*g8ui-r 

*H9SH7 OI±«3Stt5 0-t?eitllLf=*3SEfifiANC,* 

smitxfv73 1 -c^aiLfcasir^y^y 7 31= 
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1±i>. 

[0031] &mzixtzi&&kn%Lmm<»m& 

1*1 0©a$E#Sg£gll fl)B®Ml:SffJt*. Hi*. 

^©ttisa^x h-f^jt2ir>it(£-r^,air*-eTifr 

L^^-ejlli^n-SCtirJtjrSo ftfc. 1 
0<D;SS^ja^<fc<-tlf-5fc«)^l±. jsmm,*****^ 
3SI^Eicfc£&^u^;uTa*]©®a£;*. h-T^H:2ir 

©as (isi£8o°c) izj£-3i^-t#f=i: mm* 

X h-f+tfc2lz«JCr-5) : fea)i:-r-5Ci:A<»$LL>„ ft 

ii7 oi±^to-5ffimft«&fii^)SLtc®fiA^#t.tL-s 
*377>3 8<Diuesa^*jp-rs. ^r>3 8ici±« 

[OO 3 2] *^Bt?jl$E$*V-C^tc^m^tt:1 0 

1 ofiftttc-<*aiE-rs&sfi<&«. coJiai*. ®a 

SS#C«)li (X h-<^J±5lZ«l£-r5i:C.?)) ST- 
±lfT«»m»*i*1 0 0>iME£*1tca>iUE (1511:7 
0°C) ST?TlfS<, ^<0J:5l=«S»a**fl:l 0©SIS 

aflEi**«>aiEWiitfB«i=*st»T RittttR y Steffi t 
[0033] &£i=« ms ■vys-zm.irizft.&fc 

*>^4 6-CJE3l$*i-5. *L"t\ l*t*EE2iill&#4 8 

ni-*y. *A<j$**<7>1S?ii (S©ttSS) tSSil 11= 

£ *i- ft ISE#4 SS^BSLT, 
^>^ , 4 6lcHi*Q^^-5aJE^ISISL7H^^'4 6(DQ±ai 

[0034] *©tttsai±«s»Sjfe**©asi=i£i:x 

&*LHft. BP*. JB***;6*i*£*QaKf::tt 

6i=«fc*»»»s-e**HU«i?a<-r*fc«)-c**. ft 

fc\ «*4mah*tt:A<fi)TS<05am («xl£3 0°C) OLTlz 
ft*itf, *0>ttlft&Jttt«w&t-C*S. *fc. teOB? 
£;SK (0)3.125 0°C) JilT3 0°C^Jgx.^i:#, *© 

flMi&siMfcMK-rs^fcfcs-s. i o© 

fflSii-trot^izttte-r^^^at©^!*^^ y 7 3 
iz&fts4xx^z> a z.o>nmm-Tu*. mn-m-ftts 

1) „ tLt, «Sdi^^fc;ggf=S^#gj®7K«tta*< 
;H^**t«> (Xf-^5 3) „ crojt^li^^E'J 7 3lc 



[0035] **i=, x-f-v^s 3i=fi^r«a**» 
sscs l < tt;u v^tv zfT-yjwfrtz-zv** y 7 

3l-i5.tf>ffi#*tLT^*„ C©SSlfi«-Ctt. 7K>^4 6 
£— i^©/*? — T51^Lrj3L^Tflt^SS4 9©i@ffi#4 

80>iflgic < tyy7:;u4 1 ©*EE^i^lSti5L-ct>^„ m 
*>. i)IEE#4 8©g8JgA<:*;#< (/]x3?<) fettl*/ XjU 
4 1 ffl*E*l**S < (*#<) fti><, 
[00 3 6] «to"C. X^-y^5 4T?li7K£E-b>-y-4 7 
|zj;y VX;U4 1 l=frfr«*EA'**Ui U 7-f-KA' 
•^^$iWr=«fey : ?-a)7kII^i*<R(rliO)fit (S3S*E*) <t 

ft-s«toi=ssE#4 8$mai-r« . 

[0 0 3 7] -?-©te % BrSOBSBjMijfi (WSJ* 5~ 1 O 

[00 3 a] *#i=. Jttfiaag*l*;&sa 1 ©Suns 

*(* 1 ©Sl^ttSE (aSSS) lcftH«l=. (9r5t©*« 
l*ai:ftS<fc5l=i@IE#4 8*<|BfiT*il-cyXjU4 1 «fc 

y*jwast£;»i* . hssjca^&«» 

o*^*fc*>l=S£ft«l 1 -^fi3t£*t*>*a 

tts^at-r-s. 

[0 0 3 9] ^©{£, £^16^3 0£:*Vl:;-f £ (X 
f";7"9 7) . c©tS77>3B(niiti*i:L-C 
1 0£*»U m«SfEOK6ih$^4„ 31 

9) . ffiftttl 1 «h«*4Sl 5iroP B 1lcFJTMroai**<5i 

[0 0 4 0] ±talCteL^T. 3 0 <7>ISiSli7k 

«fc5l=. attl=**BMtLr*«>gSftai 
UiSbLtfcX. C5t*cfe, iS?»J»**0>3Rf6 

[o o 4 1 ] jfeir. te©Hl£«*ia io~l 2l=ScJ^ 

•S. CroSJIfJfflMlMt 1 0 1 -Cli, 77V38 
0>Tffimi~V>'<1 3 8AWb*xl>. 77V38J- 



(8) 



4fBfl2 001— 332278 



i±sstf* 1 o i_, l < \±&is.mmo> 
BBS^aiL, fctiiLfciaa^y 1 o^* 

i:S$$ti«M$«l»Sl7 otfjgJC-r* (Hi 2. 

^•y^l 34) „ fcfc. CWX'T-V^I 3 4|Z*3l,* 

X, 01 (DH^spJfflr-t-S.fcdic, $D»sa7oi±» 
[o o 4 23 zo>mtem~&*ite. «*4«5te*<*izs* 

[OO 4 3] C0)S6WI± % ±K56WO»3ll6(D^9ISt;il 

is«ia)itteBi=i5ie>fBS**».-5t.fl>t?ii^L^ i$mf3fta> 

[Bffl©lt*4R9l]. 

[0 1 1 «$*4*^*i*<7)«a£aBffi (US) - ffift»«» 

[12] c.a>nma>ia.mo>mmma)mnwbmma>mat 

[0 4] nc<K**%sa®MftX«w?tt5£B7fc 



[115] H t < I*Hi6Slfl)llitt« *t > -f >7 a- 

[Be] nc<£ftttBxa>ttft&M-7 k 

[07] H i: < *«»»0)iff $ St 7 P-f t- 

[08] B£<**»«i:*ffa©B«*ST*7:7H 
-efe-5. 

[09] rai:<fi«i^©tM»**-r7a-^v— h-efc 

-5. 

[01 o] ^a>*B0>«!i(D»i«i(D«m*»itaa>«ijs 
$*-r«iC0-c'fe*. 

[011] ^i:<«i»^*^-r«iciaT5fc*o 

[01 2] i^ii:<3gSt«t*&^a)«i^s^-r7a-^^- 

[*H^<z>iftBjn 

1.101 «5*4«jfe£B 
1 O fiS^*,**^ 
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30 £SUftl62i 
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4 0 7K«*&m 

5 0 7^7^- $ 
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